CHAPTER 21 STEEL DAMS
1. General. The use of structural steel for the building of dams has not been very extensive in this country. Only three (1, 2, 3, 4)l important structures have been of this type. The Ash Fork Dam in Arizona, Fig. 4, built in 1898, and the Redridge Dam in Michigan, Fig. 5, built in 1901, have given satisfactory results. The Hauser Lake Dam in Montana, Fig. 6, built in 1906, failed after 1 year of service. Its failure was attributed to undermining of the foundation by leakage through or under the steel sheet pile cutoff and was in no way a reflection on the superstructure. However, an opinion has been expressed that the leakage may have been caused by the pulling of the piling, which was used as an anchorage as explained in Art. 7.
Although the aversion to steel dams has been mitigated to a great extent by the excellent records of the Ash Fork and Redridge Dams, there still remain the following defects, some of which may be immaterial but which nevertheless have influenced in the past their rejection as possibilities.
1.  Steel is not considered as permanent as concrete, particularly in the case of solid concrete dams.
2.  Steel requires greater and more constant maintenance than concrete.
3.  Steel dams, being lighter, are not as adaptable to absorb the shock from vibrations of spilling water.
4.  The types of steel dains which have been built require anchoring to the foundation, a procedure which is possible but which is not considered good practice for concrete dams.
5.  Considerable concentration of bearing stresses, as in Fig. 3. The advantages of steel dams are:
1.  Greater speed in construction.
2.  Claimed less cost.
3.  Stresses more determinate.
4.  Greater flexibility to resist unequal settlement without excessive leakage.
5.  Not affected by frost action.
6.  Modern welding processes permit leaky joints to be more easily repaired than in hollow concrete dams.
2. Design. The theory for the design of steel dams is the same as has been described for hollow concrete dams in Chapter 14. There are two general types of gravity steel dams.
1 Numbers in parentheses refer to Bibliography, Art. 11.
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